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@’ |. Introduction

Dust on Mars

Martian dust: very fine-grained, adheres
easlly to surfaces
Effects the solar spectrum and intensity

Important for designing solar cells

Dust devils an interesting phenomenon

Swirling vortices of air that lift
and transport dust

More frequent in spring and
summer

Cleaned dust off Mars rover
solar cells
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@’ |. Introduction

MER Navcam

Looking for dust devils

21-frame movies, 7 - 20
IIES

Downlink compressed
thumbnail images to check
for dust devils

If dust devil present

downlink entire sequence
Navcam rad-cal images are
digital light intensity
measurements
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@’II Problem Definition
Investlgatmg Dust Concentratlon

Investigate Dust Concentration of Mars dust
devils

Examine dust opacity, t
How does t vary according to position?
How does t change in time as dust devil develops?
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@’II Problem Definition
Investlgatmg Dust Concentratlon

Since midterm poster session:
How Is dust devil t different from t of the
sky?
Distinguish dust devil in front of the sky from
the background

Calculations without the assumption of same
optical properties for dust devil dust as
atmospheric dust
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& 1. Approach

Optical Analysis

To determine the opacity/concentration of
dust in the dust devil

Compare the intensity of light seen through the
dust devil with the intensity of light not passing
through the dust devil
Beer's Law describes the decrease In
Intensity due to the opacity, t, of the dust
I = {E

dust devil — "groun
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& 1. Approach

Optical Analysis

Accounti_ng for Ii-ght scattered in from the sky,
total intensity Is a weighted combination of
light reflected from the sky and the ground:

- W
dust devil — “sky & (Iground Isky)e
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& 1. Approach
Calculating t

Select pixels from image for intensity samples:
|

sk
l4ust gevi (With ground, not sky in the background)

And more rigorous:
|4 (dust devil in front of the sky)

ground
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& 1. Approach

Data Selection

1. To select data points from images, need to
look at the enhanced image to find dust deuvil

2. Then get the actual data values from the
non-enhanced image- tedious data selection
process

1 m image by Mark Lemmon,
T IE-vaTTaDte T | oxas AGM
features enhanced

, [ PR T ———————

Radiometrically
calibrated
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& 1. Approach

Data Selection
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& 1. Approach
Displaying Data

Initial 1-D (horizo'ntal distribution) results- not
a clear presentation of data
Wanted to L Tau v X posiion

presentaclear =
visualization of

t distribution in dust Ry
devils | ‘ 1

X Position (pixel #)

Coded a .PNG image encoder to write
Images pixel by pixel
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& (v. Early Results)

Tau Distribution
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Il. Approach
Making New Images

Read original image

Get intensity values
« - filter intensities above 5000, take average

Idustdevﬂ 3

Calculate t for each pixel
Display algorithm
Display color by 1 value

Cutoff negative t values, and pixels that haven't
changed since last frame
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. from previous frame

subtract to find change from last frame
IR—

ground -




Distinguishing
dust devil in front
of the sky

More rigorous
calculations not

assuming same
properties for
dust in dust devil
as In atmosphere
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Tau

- 0.00-0.094
I:l 0.094-0.150
- 0.150-0.312

Sol 640, frames 1-3
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Tau

] 0.00-0.094

About 10-20% (i : E Z::Zig
difference B oozom
B 0437
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&

V. Conclusions

Expected dust devil to be more opaque and
have t larger than sky t

Very similar T values for sky and dust devil

Different results for different frames of the
dust devil images A

Could that measurements
are small and sensitive so there is a lot of noise

Or very sensitive to selection of pixel samples for
sky, ground, especially around the horizon area
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